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PROBLEM TO BE SOLVED: To perform bulk polymerization at 
high yield in the presence of one- component catalyst without 
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having both (A) at least one of a thiol group expressed by the 
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bulk polymerization of polymerizable unsaturated compounds is R 1 — 

carried out in an inert gas in the presence of the above 

compound in the virtual absence of solvents. S H 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Catalyst for bulk polymerizations of the polymerization nature unsaturated compound 
characterized by consisting of a compound which has at least one thiol group expressed with a degree type 
[I], and the 2nd class hydroxyl group; 
[Formula 1] 




[, however the above-mentioned formula [in I], R1-R5 are a hydrogen atom or the alkyl group of carbon 
numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the group 
which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of carbon 
numbers 1-12]. 

[Claim 2] The catalyst for bulk polymerizations given in the 1st term of a claim to which the compound 
expressed with said formula [I] is characterized by being the thioglycerol. 
[Claim 3] Bulk-polymerization method characterized by carrying out the polymerization of the 
polymerization nature unsaturated compound to the bottom of an inert gas ambient atmosphere on the 
conditions which do not contain a solvent substantially using the compound which has as a catalyst at least 
one thiol group expressed with a degree type [I], and the 2nd class hydroxyl group; 
[Formula 2] 




[, however the above-mentioned formula [in I], R1-R5 are a hydrogen atom or the alkyl group of carbon 
numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the group 
which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of carbon 
numbers 1-12]. 

[Claim 4] The bulk-polymerization method given in the 3rd term of a claim characterized by using the 
number of mols of the thiol group of a compound expressed with said formula [I] in the amount within the 
limits of 0.5-35 mols to the- 100 mol number of the partial saturation radicals which a polymerization nature 
unsaturated compound has. 

[Claim 5] The bulk-polymerization method given in the 3rd term of a claim characterized by performing the 
above-mentioned bulk-polymerization reaction at the temperature within the limits of 25-120 degrees C. 
[Claim 6] The 3rd term of a claim to which the compound expressed with said formula [I] is characterized 
by being the thioglycerol, or a bulk-polymerization method given in the 4th term. 
[Claim 7] The bulk-polymerization method given in the 3rd term of a claim said polymerization nature 
unsaturated compound is characterized by being a vinyl group content compound. 

[Claim 8] Said polymerization nature unsaturated compound An acrylic acid and its salt, methacrylic acid, 
and its salt, Acrylic-acid alkyl ester, methacrylic acid alkyl ester, diacylic ester, JIMETA acrylic ester, 
acrylonitrile, a methacrylonitrile, The acrylic ester of vinyl acetate, a halogenation vinyl compound, a 
vinylidene chloride, and alicyclic alcohol, The methacrylic ester of alicyclic alcohol, an oxazoline radical 

http://www4.ipdl.ndpi. go.jp/cgi-b^ 8/8/2006 



JP,2000-128911,A [CLAIMS] 



Page 2 of 2 



content polymerization nature compound, An aziridine radical content polymerization nature compound, an 
epoxy group content vinyl monomer, a hydroxyl content vinyl compound, Unsaturated carboxylic acid 
(meta) (except for an acrylic acid), these salts, and these ester, Partial saturation dicarboxylic acid, these 
salts, these (part) ester compounds, and an acid anhydride, A reactant halogen content vinyl monomer, an 
amide group content vinyl monomer, an organic silicon radical content vinyl compound monomer, And the 
3rd term of a claim characterized by containing at least one kind of polymerization nature unsaturated 
compound chosen from the group which consists of a diene compound or a bulk-polymerization method 
given in the 7th term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new catalyst used for the bulk polymerization of the 
polymerization nature compound which has a polymerization nature double bond, and the bulk- 
polymerization approach using this catalyst. 
[0002] 

[Background of the Invention] For example, as an acrylic acid, a methacrylic acid, and the radical 
polymerization method of a polymerization nature compound for having a polymerization nature double 
bond like these derivatives, the emulsion-polymerization method, the suspension-polymerization method, 
the solution polymerization method, and the bulk-polymerization method are learned. Among these 
polymerization methods, in order to make a reaction solvent dissolve or distribute a reactant compound and 
to perform a polymerization reaction, an emulsion-polymerization method, a suspension-polymerization 
method, and a solution polymerization method tend to control polymerization temperature, and even if they 
are the case that conversion is high, moreover, they have the advantage that reaction mixture has a fluidity. 
[0003] However, by such emulsion-polymerization method and the suspension-polymerization method, in 
order to take out a polymer from a dispersion medium, precipitate, filtration, washing, desiccation, etc. need 
to be operated, and a process becomes complicated. And the perfect separation from a polymer is difficult 
for the dispersant or emulsifier used by such polymerization method, and such an emulsifier or a dispersant 
which remains may have a bad influence on properties which an original polymer has, such as a water 
resisting property and reinforcement, and may have a bad influence also on the working characteristic at the 
time of performing these polymers and other ingredients for mixing, kneading, denaturation, etc. further, 
moreover, a solution polymerization method - if - although control of the temperature in the case of a 
polymerization reaction is easy and there is moreover an advantage of the design of a polymer being able to 
carry out comparatively easily for the reaction of a homogeneous system in order to use a lot of organic 
solvents, a big difference arises to the monomer concentration in the initial stage of a polymerization, and 
the second half, and it also has the trouble that the yield of a low-molecular- weight object will be high, and 
molecular weight distribution will become large. Although the attempt which is going to adopt the 
approaches of dividing a monomer and adding as a dissolution measure of such a trouble, such as an 
approach and a dropping test of a monomer, and is going to cancel the above-mentioned trouble is made, if 
such an approach is adopted conversely, the convenience as a solution polymerization method a reaction 
process is easy will be spoiled. 

[0004] Moreover, the organic solvent used for solution polymerization as a reaction solvent will participate 
in polymerization reactions, such as termination reaction and chain transfer reaction, in the polymerization 
reaction accompanied by chain transfer generally, and existence of such an organic solvent will complicate 
the design of a polymer. 

[0005] Furthermore, the polymer obtained according to solution polymerization also has the trouble that the 
load to the natural environment by the vaporization of an organic solvent becomes large, when it is 
necessary to remove a lot of organic solvents used for reaction time when these polymers were used and 
productivity is not only low, but uses these polymers solution as it was outdoors etc., since a lot of organic 
solvents are included. 

[0006] On the other hand, since a solvent is not used and an impurity like the organic solvent which does not 
need to use an organic solvent, a dispersant, an emulsifier, etc. and participates in a polymerization is not 
included, in order for there to be no mixing of impurities, such as an emulsifier and a dispersant, into the 
polymer obtained and to obtain the target polymer further for the system of reaction to not only to become 
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brief, but, the removal of a solvent of a bulk-polymerization method is also unnecessary. Considering such a 
point, it is an advantageous polymerization method industrially. 

[0007] However, it is very difficult for a polymerization reaction rate to be remarkably quick and to control 
this bulk-polymerization method by such bulk-polymerization method as a matter of fact generally. 
Moreover, the polymer generated by high temperature, without a rate of polymerization being 
uncontrollable will be in a condition with the unstable end group of a molecule by disproportionation 
termination, a low-molecular- weight object is formed, or branching-izing and gelation of a polymer tend to 
take place by the hydrogen drawing from the polymer which was being generated previously conversely etc. 
For this reason, it becomes difficult by generation of branching-izing of a polymer, a disproportionation 
termination end, etc. to design [ of the clear molecular structure ] that molecular designs, such as molecular 
weight of a polymer and molecular weight distribution, become difficult from the first. Furthermore, a 
gelation object may be generated rapidly and in large quantities, and when the worst, there is even risk of 
explosion by the run away reaction. 

[0008] Also meanwhile, since styrene and a methyl methacrylate have the property that a rate of 
polymerization is comparatively slow, also according to the bulk polymerization, reaction control is possible 
and, as for the controlling method, examination is made for many years. And in the bulk polymerization of 
such styrene and a methyl methacrylate, in order to control molecular weight and molecular weight 
distribution, a mercaptan may be used. 

[0009] For example, while a reaction controls advance of a reaction using a mercaptan on the occasion of 
the bulk polymerization of a styrene mold unsaturated compound like the styrene which advances quietly 
comparatively, performing a bulk polymerization is known. Specifically, "the polymerization method 
characterized by making it contact between the organic mercaptan which has at least one thiol group for the 
ethylene nature partial saturation monomer which can carry out a polymerization under oxygen existence at 
the temperature of about 20 to about 200 degrees C, and sufficient time amount to obtain the inversion to the 
polymer of a perfect monomer substantially" is indicated by JP,55-401,B. In this reaction, it is 
indispensable, and to the bottom of existence of oxygen, existence of oxygen uses with oxygen the 
mercaptan which is the only activator, and is performing the bulk polymerization of an ethylene mold partial 
saturation monomer. Therefore, this reaction does not advance effectively in the ambient atmosphere in 
which oxygen does not exist. In addition, 1 40 degrees C of things substantially done for copolymerization 
on 140-degree C temperature conditions are indicated from 85 degrees C in a methacrylic acid, methacrylic- 
acid hydroxypropyl, butyl acrylate, and styrene, introducing air into the example 6 of this official report 
using 1 -thioglycerol as a mercaptan. However, in the bulk polymerization indicated by this official report, 
the mercaptan is used with oxygen, namely, a mercaptan and oxygen are shown as an indispensable 
component in polymerization initiation, and there is no publication about making a mercaptan into the 
polymerization catalyst of an ethylene mold unsaturated compound independently. However, when the 
mercaptan and oxygen which are indicated by this official report are used as a polymerization catalyst, in 
order to blow oxygen into the system of reaction positively, even if the risk of explosion and a fire is large 
and manufacture of a polymer is safely possible in the case of operation in a large-sized plant, there is also a 
problem of the polymer obtained coloring. 

[0010] Moreover, invention of "the manufacturing method of the acrylic polymer characterized by for the 
polymerization system in which it is the approach of manufacturing an acrylic polymer by carrying out the 
bulk polymerization of the monomer component which comes to contain an acrylic-acid system monomer as 
a principal component, and the bulk polymerization of said monomer component is performed being in an 
inert gas ambient atmosphere, and not containing a polymerization initiator substantially including a 
mercaptan" is indicated by the claim of the patent No. 2582510 official report. It is indicated that the role of 
the mercaptan in invention given [ this ] in an official report is for another controlling a rate of 
polymerization quietly for control of molecule control of a polymer, i.e., molecular weight, and molecular 
weight distribution, as for one when the bulk polymerization of a monomer component is quietly advanced 
to the rate of high polymerization and an initiator is not included substantially. That is, the example 3 of a 
comparison of a publication for the paragraph number [0032] of this official report Are the example of an 
experiment which reacted without using the thioglycolic acid octyl 30 section which is the mercaptan which 
is used in an example 1 and is, and according to the publication It is indicated that the polymer which only 
the monomer which is a polymerization nature monomer was heated under nitrogen-gas-atmosphere mind, 
and temperature rose to 130 degrees C after [ of polymerization initiation ] 30 minutes per hour, and could 
not carry out a polymerization to stability, and was obtained became gel. That is, when this example 3 of a 
comparison and example 1 are compared, being used in order that initiation of a polymerization may control 
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a rapid advance of the reaction in adjustment and the bulk-polymerization reaction of the molecular weight 
of a polymer as a role of the thioglycolic acid octyl which are that it is polymerization initiation by the heat 
of a monomer monomer and the used mercaptan is shown. 

[001 1] thus, in the bulk-polymerization reaction of the partial saturation monomer using the conventional 
mercaptan, the mercaptan is used so that advance of the bulk-polymerization reaction which is easy to 
overrun recklessly may be controlled (that is, it uses as negative catalysis — having — ****), and the 
technical thought of using this mercaptan as a reaction catalyst of the bulk-polymerization reaction of a 
partial saturation monomer did not exist. 
[0012] 

[Objects of the Invention] This invention aims at offering the new catalyst used in case the bulk 
polymerization of the polymerization nature unsaturated compound is carried out. 

[0013] Moreover, even if it faces this invention carrying out the bulk polymerization of the reactant high 
polymerization nature unsaturated compound very much like an acrylic-acid derivative, its conversion is 
high, its disprsion index of the molecular weight moreover obtained is small, and it aims at offering the new 
catalyst for bulk polymerizations which can introduce a hydroxyl group into the polymer obtained further. 
[0014] Furthermore, this invention aims at offering the approach of carrying out the bulk polymerization of 
the polymerization nature unsaturated compound using the above-mentioned catalyst, controlling a reaction 
certainly. 

[0015] 

[Summary of the Invention] This invention is in the catalyst for bulk polymerizations of the polymerization 
nature unsaturated compound which consists of a compound which has at least one thiol group expressed 
with a degree type [I], and the 2nd class hydroxyl group. 
[0016] 
[Formula 3] 




[0017] However, in the above-mentioned formula [I], R1-R5 are a hydrogen atom or the alkyl group of 
carbon numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12. 

[0018] Moreover, the bulk-polymerization methods of this invention are the conditions which do not contain 
a solvent substantially, and are characterized by carrying out the polymerization of the polymerization 
nature unsaturated compound under an inert gas ambient atmosphere using the compound which has at least 
one thiol group expressed with a degree type [I] as a catalyst, and the 2nd class hydroxyl group. 
[0019] 
[Formula 4] 

R 2 R 3 R 4 




R l — C — C — C — R 5 — [I] 



[0020] However, in the above-mentioned formula [I], R1-R5 are a hydrogen atom or the alkyl group of 
carbon numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12. * 
[0021] The catalyst for bulk polymerizations of this invention is a compound which has a thiol group (- 
sulfhydryl group) and the second class hydroxyl in intramolecular, as shown in the above-mentioned 
formula [I]. Without a reaction overrunning recklessly by performing a bulk polymerization, using as a 
catalyst the compound expressed with this formula [I], it is narrow in molecular weight distribution, and a 
bulk polymerization can be carried out to stability. That is, a polymerization reaction can be performed very 
much like an acrylic acid or its derivative by using for intramolecular the compound which has a thiol group 
and the second class hydroxyl in this way, controlling the reaction good, even if it is a reactant high 
monomer. In this reaction, a reaction initiator is also a control agent which prevents the overrun of a 
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reaction, while the compound which is not used but is expressed with this formula [I] is a reaction catalyst. 
Therefore, other reaction initiators, for example, oxygen etc., do not need to live together in the system of 
reaction, and it is not necessary in the bulk-polymerization reaction using this compound to perform a two- 
step polymerization using other reaction initiators further by using the compound expressed with this 
formula [I] as a catalyst of a bulk-polymerization reaction. 

[0022] Furthermore, since the overrun of a reaction can be prevented and a bulk-polymerization reaction can 
be performed on mild conditions by using this compound [I] as a catalyst, it is hard to generate the 
polymerization object which is not planned [ generation / of a gelation object ]. And it is not necessarily 
clear about the reaction mechanism in the bulk polymerization which used this catalyst. However, in the 
polymer which showed the specific operation effectiveness to this catalyst that a hydroxyl group was 
introduced into the polymer manufactured using this catalyst, and was specifically manufactured using this 
catalyst, while the rate which radicals, such as "-SR", have combined with the polymer end increases 
extremely, the polymer manufactured in this way originates in the hydroxyl group in a catalyst, and has a 
meaningful hydroxyl -group value (OHV value). Furthermore, the catalyst of this invention can advance a 
bulk-polymerization reaction not not using the negative catalysis which controls a reaction like the 
conventional mercaptan but not using other polymerization initiators, and can advance a bulk 
polymerization reaction mildly by moreover using the compound expressed with this formula [I]. 
[0023] 

[Detailed Description of the Invention] Next, the catalyst for bulk polymerizations of this invention and the 
bulk-polymerization method using this catalyst are explained concretely. 

[0024] The catalyst of this invention consists of a compound which has at least one thiol group expressed 
with a degree type [I], and the 2nd class hydroxyl group. This catalyst is used for the bulk polymerization 
which used the polymerization nature unsaturated compound. 
[0025] 
[Formula 5] 




[0026] however, the above-mentioned formula [I] — setting — R1-R5 — respectively ~ independent — a 
hydrogen atom or the alkyl group of carbon numbers 1-12 — they are a hydrogen atom or the alkyl group of 
carbon numbers 1-5 preferably. As a concrete example of such an alkyl group, a methyl group, an ethyl 
group, a propyl group, an isopropyl group, butyl, an isobutyl radical, and a pentyl radical can be mentioned. 
As for especially R1-R5, it is desirable also in these that it is a hydrogen atom. Moreover, in a formula [I], 
R6 is at least one kind of radical chosen from the group which consists of a hydroxyl group, a carbon 
number 1-12 alkoxy groups, and a carbon number 1-12 alkyl groups. As an alkoxy group, the alkoxy 
group of carbon numbers 1-4 is desirable, and can specifically mention a methoxy group, an ethoxy radical, 
a propoxy group, and a butoxy radical here. As an alkyl group, the alkyl group of carbon numbers 1 -5 is 
desirable, and can specifically mention a methyl group, an ethyl group, a propyl group, butyl, and a pentyl 
radical here. As for these R6, in this invention, it is still more desirable that it is a hydroxyl group. 
[0027] therefore, in this invention, as an example of a compound expressed with a formula [I] The 
thioglycerol (1-Thioglyserol), the 1-mercapto -2, 3 -propanediol, A 2-mercapto-3-butanol, the 2-mercapto -3, 
4-butanediol, The 1-mercapto -2, 3-butanediol, 1 -mercapto-2-butanol, 2-mercapto - 3, 4, and 4 ? -butane triol, 
the 1-mercapto -3, 4-butanediol, 1-mercapto - 3, 4, and 4'-butane triol can be mentioned, these compounds 
are useful as a catalyst of a bulk polymerization, and the thioglycerol of usefulness is still higher as a bulk- 
polymerization catalyst also in these. 

[0028] The compound expressed with the above-mentioned formula [I] has both thiol group (- SH) and the 
second class hydroxyl (- OH) in 1 molecule. In this invention, in order to use it as a catalyst of a bulk 
polymerization, it is required for a thiol group and the second class hydroxyl to live together in 1 molecule. 
For example, although a thiol group also has being conventionally used for bulk polymerization in 1 
molecule, as for compounds, such as a certain thioglycolic acid octyl, it does not have a hydroxyl group, 
either. Although it has a thiol group in such a molecule, when the compound which does not have the 
hydroxyl group is made to live together in the case of the bulk polymerization of for example, an acrylic- 
acid derivative, such a compound acts in negative catalysis to a bulk-polymerization reaction so that 
advance of a reaction may be controlled, and there is almost no operation which promotes such a bulk- 
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polymerization reaction independently. Therefore, in the catalyst used by the bulk polymerization, it is very 
important that the hydroxyl group which exists in intramolecular is the second class hydroxyl group. With 
the compound with which the second class hydroxyl group and a thiol group coexist in this 1 molecule, the 
compound which what the hydrogen atom which constitutes a thiol group can draw near to the second class 
hydroxyl group, and a reaction starts is presumed, therefore is used as a catalyst for bulk polymerizations by 
this invention requires in a monad that the thiol group and the second class hydroxyl group should live 
together. 

[0029] In this invention, the compound expressed with this formula [I] acts as a catalyst which advances a 
bulk-polymerization reaction in a bulk-polymerization reaction by making the compound and 
polymerization nature unsaturated compound which are expressed with the above-mentioned formula [I] 
live together, and making it react under inert atmospheres, such as nitrogen gas and argon gas. And even if 
this catalysis is the case where the polymerization nature unsaturated compound which cannot control a 
bulk-polymerization reaction rate easily like acrylic ester is used, a reaction rate can advance the bulk- 
polymerization reaction of a polymerization nature unsaturated compound within controllable limits. In the 
bulk polymerization using the compound expressed with the above-mentioned formula [I] as a catalyst, if 
oxygen exists in the system of reaction, the catalysis of compound original expressed with a formula [I] will 
be checked. Therefore, in using as a catalyst the compound expressed with a formula [I], it purges the 
system of reaction with inert gas. 

[0030] Irrespective of the class of raw material monomer, the polymerization object obtained by performing 
a bulk polymerization using the catalyst of this invention originates in the hydroxyl group which the catalyst 
probably used has, and has a hydroxyl-group value (OHV value). Moreover, -SR radical is introduced into 
the molecule end of the polymer obtained by carrying out a bulk polymerization using the compound 
expressed with the above-mentioned formula [I] in very many cases. 

[003 1 ] Hereafter, the bulk-polymerization approach using the compound expressed with the above- 
mentioned formula [I] as a catalyst is explained. The bulk-polymerization methods of this invention are the 
conditions which do not contain a solvent substantially, and are the approaches of carrying out the 
polymerization of the polymerization nature unsaturated compound under an inert gas ambient atmosphere 
using the compound which has at least one thiol group expressed with a degree type [I] as a catalyst, and the 
2nd class hydroxyl group. 

[0032] In the bulk-polymerization method of this invention, the compound used as a catalyst is a compound 
which has at least one thiol group expressed with a degree type [I], and the 2nd class hydroxyl group. 
[0033] 
[Formula 6] 

R 2 D3 



H OH 




• • * 



[I] 



[0034] However, in the above-mentioned formula [I], R1-R6 are the same semantics as the above. The 
monomer used for the bulk polymerization using the above-mentioned compound is a polymerization nature 
unsaturated compound, and is a compound which has an ethylene nature double bond. 
[0035] A vinyl group content compound can be mentioned as an example of such a polymerization nature 
unsaturated compound. Furthermore, the compound shown below can be mentioned as an example of such a 
polymerization nature unsaturated compound. 

[0036] salt [, such as an acrylic acid and an acrylic-acid alkali-metal salt, ]; — salt [, such as methacrylic acid 
and a methacrylic-acid alkali-metal salt, ]; — a methyl acrylate — An ethyl acrylate, acrylic-acid propyl, 
butyl acrylate, acrylic-acid pentyl, Acrylic-acid hexyl, 2-ethylhexyl acrylate, acrylic-acid octyl, Acrylic-acid 
alkyl ester like acrylic-acid nonyl, acrylic-acid DESHIRU, and acrylic-acid dodecyl; Acrylic-acid phenyl, 
Acrylic- acid aryl ester like acrylic-acid benzyl; Acrylic- acid methoxy ethyl, Acrylic-acid ethoxy ethyl, 
acrylic-acid propoxy ethyl, acrylic-acid butoxy ethyl, Acrylic-acid alkoxy alkyl like acrylic-acid ethoxy 
propyl; A methyl methacrylate, Ethyl methacrylate, methacrylic-acid propyl, methacrylic-acid butyl, 
Methacrylic-acid pentyl, methacrylic-acid hexyl, 2-ethylhexyl methacrylate, Methacrylic-acid octyl, 
methacrylic-acid nonyl, methacrylic-acid DESHIRU, Methacrylic acid alkyl ester like methacrylic-acid 
dodecyl; Methacrylic-acid phenyl, Methacrylic-acid aryl ester like methacrylic-acid benzyl; Methacrylic- 
acid methoxy ethyl, Methacrylic-acid ethoxyethyl, methacrylic-acid propoxy ethyl, methacrylic-acid butoxy 
ethyl, Methacrylic-acid alkoxy alkyl like methacrylic-acid ethoxy propyl; The diacylic ester of ethylene 
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glycol, The diacylic ester of a diethylene glycol, the diacylic ester of triethylene glycol, The diacylic ester of 
a polyethylene glycol, diacrylic acid ESUERU of propylene glycol, Diacrylic acid ESUERU of dipropy lene 
glycol, diacylic ester of alkylene glycol like the diacylic ester (Pori) of tripropylene glycol; The 
dimethacrylate ester of ethylene glycol, The dimethacrylate ester of a diethylene glycol, the dimethacrylate 
ester of triethylene glycol, The diacylic ester of a polyethylene glycol, methacrylic acid ESUERU of 
propylene glycol, Methacrylic acid ESUERU of dipropylene glycol, Like the dimethacrylate ester of 
tripropylene glycol JIMETA acrylic ester [ of alkylene glycol ]; (Pori) multiple- valued acrylic ester; like 
trimethylol propane thoria krill acid ester - multiple-valued methacrylic ester; like trimethylol propane 
TORIMETA krill acid ester — acrylonitrile; — methacrylonitrile; — vinyl acetate; — Vinylidene chloride; 
Acrylic-acid-2-chloro ethyl, halogenation vinyl compound; like methacrylie-acid-2-chloro ethyl — acrylic 
ester [ of alicyclic alcohol like acrylic-acid cyclohexyl ]; - methacrylic ester [ of alicyclic alcohol like 
cyclohexyl methacrylate ]; — 2-vinyl-2-oxazoline — An oxazoline radical content polymerization nature 
compound like 2-vinyl-5-methyl-2-oxazoIine and 2-isopropenyl-2-oxazoline; An acryloyl aziridine, A 
methacryloyl aziridine, acrylic-acid-2-aziridinyl ethyl, An aziridine radical content polymerization nature 
compound like methacrylic-acid-2-aziridinyl ethyl; Allyl glycidyl ether, Acrylic-acid glycidyl ether, 
methacrylic-acid glycidyl ether, Acrylic-acid glycidyl ether, acrylic-acid-2-ethyl glycidyl ether, An epoxy 
group content vinyl monomer like methacrylic-acid-2-ethyl glycidyl ether; Acrylic-acid-2-hydroxyethyl, 
Methacrylic-acid-2-hydroxyethyl, 2-hydroxypropyl acrylate, Monoester with an acrylic acid or a 
methacrylic acid, a polypropylene glycol, or a polyethylene glycol, A hydroxyl content vinyl compound like 
an addition product with lactone and acrylic-acid (meta)-2-hydroxyethyl; Fluorine permutation alkyl 
methacrylate ester, Fluorine-containing vinyl monomers, such as fluorine permutation acrylic-acid alkyl 
ester; (meta) Remove an acrylic acid. An itaconic acid, a crotonic acid, a maleic acid, unsaturated carboxylic 
acid like a fumaric acid, These salts, these (part) ester compounds, and an acid anhydride; 2-KURORU ethyl 
vinyl ether, A reactant halogen content vinyl monomer like monochloroacetic acid vinyl; Methacrylamide, 
N-methylol methacrylamide, N-methoxy ethyl methacrylamide, An amide group content vinyl monomer 
like N-butoxy methyl methacrylamide; Vinyltrimetoxysilane, Gamma-methacryloxpropyl trimethoxy silane, 
allyl compound trimethoxysilane, Trimethoxysilylpropyl allylamine, an organic silicon radical content vinyl 
compound monomer like 2-methoxyethoxy trimethoxysilane; in a row A diene compound like ethyl DIN 
norbornene, a piperidine, an isoprene, pentadiene, a vinyl cyclohexene, a chloroprene, a butadiene, 
methylbutadiene, cyclobutadiene, and methylbutadiene. 

[0037] In addition, the macro monomers which have a radical polymerization nature vinyl group at the 
monomer end which carried out the polymerization of the vinyl group can be illustrated (for example, a 
fluorine system monomer, a silicon content monomer, a macro monomer, styrene, silicon, etc.). 
[0038] these polymerization nature unsaturated compounds are independent — it is — it can be combined and 
used. In a reaction condition, although these polymerization nature unsaturated compounds may be liquids, 
may be solid-states and may be gases, using as a liquid from the simplicity of actuation is desirable. 
[0039] The polymerization method of this invention is a bulk polymerization, and is made to react on the 
conditions which do not use a solvent substantially. In order to make the whole monomer distribute to 
homogeneity the compound expressed with the formula [I] which means that a reaction solvent is not used 
for "not using a solvent substantially" here, for example, is used as a catalyst, the solvent used in case the 
solvent of ultralow volume is dissolved or distributed, the solvent which remains in a raw material are not 
eliminated. 

[0040] The bulk-polymerization reaction of this invention is performed in an inert gas ambient atmosphere, 
therefore activated gas like oxygen does not exist in this bulk-polymerization system of reaction. As inert 
gas used here, nitrogen gas, argon gas, gaseous helium, or carbon dioxide gas can be mentioned. 
[004 1 ] Although the compound expressed with the above-mentioned formula [I] used as a catalyst can be 
used in the usual amount of catalysts, in this bulk polymerization, it is preferably used within the limits of 
0.5-35 mols 0.1-50 mols as the number of thiol group mols to 100 partial saturation radical mols of the 
above-mentioned polymerization nature unsaturated compound. When the number of thiol group mols is 
used in 0.1 or less amount to 100 partial saturation radical mols, it is desirable for sufficient initiation 
effectiveness not to be accepted but to use the 0.5 mols or more of the numbers of thiol group mols to 100 
partial saturation radical mols to a compound with a stable partial saturation radical like especially a styrene 
mold unsaturated compound. Moreover, when the 50 mols or more of the numbers of thiol group mols are 
used to 1 00 partial saturation radical mols, to a polymerization nature unsaturated compound, a rapid 
addition reaction occurs preferentially and maintenance of a reaction becomes difficult for that a polymer 
with sufficient polymerization degree is not obtained, and remarkable generation of heat. Moreover, when a 
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compound with the high activity of a partial saturation radical is used and it uses 35 or more [ the number of 
thiol group mols ] to 100 partial saturation radical mols like the polymerization nature unsaturated 
compound of an acrylic ester system, remarkable generation of heat takes place for a rapid reaction, and 
maintenance of a reaction becomes difficult. 

[0042] Although the bulk polymerization of the above-mentioned polymerization nature unsaturated 
compound advances good by using independently the compound expressed with this formula [I], in addition 
to the compound expressed with this formula [I], the reaction initiator currently used from the former can 
also be used together. Even if it is the case where such a reaction initiator is used together, the bulk 
polymerization of this invention advances smoothly, without overrunning recklessly. 
[0043] moreover, this bulk-polymerization reaction — the class of polymerization nature unsaturated 
compound — heating or warming — although it can also carry out downward, and it can also carry out, 
cooling, it is desirable to set up this bulk-polymerization reaction temperature within the limits of 0-150 
degrees C, and especially the thing to set up within the limits of further 25-120 degrees C is desirable. By 
setting bulk-polymerization reaction temperature as above-mentioned within the limits, the compound 
expressed with a formula [I] can be efficiently operated as a forward catalyst. Although based also on the 
activity of the partial saturation radical of the polymerization nature unsaturated compound to be used, when 
the polymerization nature unsaturated compound of an acrylic ester system with comparatively high 
polymerization nature is used and reaction temperature is made into 0 degree C or less, activity becomes low 
as a catalyst of a compound expressed with a formula [I], time amount required in order to obtain sufficient 
conversion becomes long, and effectiveness is bad. Furthermore, sufficient conversion can be obtained, if it 
is conditions 25 degrees C or more even when a compound with low polymerization activity is used like a 
styrene mold unsaturated compound. Moreover, although it be base also on the activity of a polymerization 
nature unsaturated compound when reaction temperature be make into 150 degrees C or more, the target 
polymer be not only obtain, but an acrylic ester mold unsaturated compound etc. will also concur with the 
polymerization by heat initiation, and will contain the polymer generated by heat initiation in addition to the 
polymer which generated as a catalyst the compound which express with a formula [I], and the risk of the 
run away reaction by remarkable generation of heat be during a polymerization reaction. Advance of a 
reaction can be maintained without being able to obtain efficiently the polymer generated by the catalysis of 
the compound which expresses with an original formula [I] by setting up polymerization temperature with 
1 20 degrees C or less, and making a reaction overrun recklessly. 

[0044] Although the bulk-polymerization reaction using the compound expressed with the formula [I] of this 
invention as a catalyst cannot be concluded if the thioglycerol (the 3-mercapto -1, 2-propanediol) is made 
into an example and explained, it is presumed to be what advances as follows. 
[0045] 
[Formula 7] 
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[0046] That is, in the thioglycerol which has the sulfhydryl group and the hydroxyl group of the 2nd class in 
intramolecular in the first phase as shown in the above-mentioned mimetic diagram, the hydrogen atom of a 
thiol group can draw near to the 2nd class hydroxyl group, a thio radical (-S radical) generates, and that to 
which initiation of an initial polymerization reaction takes place is presumed by the radical addition to the 
polymerization nature unsaturated compound by this thio radical. Subsequently, that to which the 
thioglycerol and the chain transfer to an unsaturated compound, and growth reaction advance as mentioned 
above is presumed. And the termination reaction of this reaction is presumed to be what is depended on a 
chain transfer halt to the thioglycerol, the recombination termination of growth radicals, and recombination 
termination with the thioglycerol radical which exists in the state of a thio radical. In this case, the 
thioglycerol radical carried out by chain transfer in hydrogen drawing is again recombined with the case 
where monomer addition is carried out as an initiation end, and a growth radical, and is added to a polymer 
end as a halt agent. 

[0047] Since [ thioglycerol / which is introduced into these initiation end and a halt end / hydroxyl group ], a 
hydroxyl group is introduced into the molecule end of the polymer manufactured by the approach of this 
invention. That is, in the case of the thioglycerol, it has two hydroxyl groups in the molecule, and the 
polyfunctional hydroxyl content polymer which has the molecular structure by which two pieces or four 
hydroxyl groups were introduced into the initiation end or initiation end, and halt end of the generated 
polymer will be obtained. 

[0048] Therefore, the polymer obtained by the bulk-polymerization method of this invention has the 
hydroxyl group of the compound origin expressed with a formula [I], and turns into a polymer with the 
hydroxyl-group value (OHV value) of a proper with the catalyst kind and amount which were used. And the 
hydroxyl group which did in this way and was introduced into the molecule end has the same reactivity as 
the usual hydroxyl group, for example, reacts with a compound with an isocyanate radical, can also have a 
urethane bond, can react with an acid chloride radical, a carboxyl group, etc., and can also have an ester 
bond. Therefore, the polymer obtained by the bulk-polymerization method of this invention reacts with a 
multifunctional compound with these hydroxyl groups and the functional group which can react, and tends 
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to form a structure-of-cross-linkage object. 

[0049] By using as a catalyst the compound expressed with a formula [I] as mentioned above, the 
conversion of this bulk polymerization usually becomes 70% or more preferably 50% or more. Thus, 
although conversion is high, even if it is the case where a reactant high polymerization nature unsaturated 
compound like acrylic ester is used by using as a catalyst the compound expressed with a formula [I], a 
reaction cannot overrun recklessly and a bulk-polymerization reaction can be carried out to stability. 
[0050] although the bulk-polymerization object (a constituent is included) manufactured as mentioned above 
changes with the class of polymerization nature unsaturated compound to be used, the class of catalyst 
expressed with a formula [I], and amounts - number average molecular weight — usually - 500-100000 - 
desirable - within the limits of 1000-10000 - it is - weight average molecular weight - usually - 1000- 
300000 - it is within the limits of 1000-100000 preferably. 

[0051] In this way, the acquired bulk-polymerization object is refined if needed, and is used like the usual 

polymer. 

[0052] 

[Effect of the Invention] The catalyst for bulk polymerizations of this invention can be effectively used as a 
bulk-polymerization catalyst of a polymerization nature unsaturated compound. And this catalyst for bulk 
polymerizations can perform a bulk polymerization on mild conditions, without making it overrun 
recklessly, without using oxygen or other polymerization initiators. Furthermore, a polymerization object 
can be obtained by high yield by using the catalyst for bulk polymerizations of this invention. And a 
hydroxyl group can be introduced into some [ at least ] molecules of the copolymer obtained by using this 
catalyst. 

[0053] Moreover, according to the polymerization method of this invention, since the reaction rate is 
conventionally high, even if it is the case where control of the reaction in a bulk polymerization uses a 
highly reactive compound like difficult acrylic ester, it can react smoothly, without making it overrun 
recklessly. 

[0054] Furthermore, according to the bulk polymerization of this invention, it is possible to introduce a 

hydroxyl group into the molecule end of the polymerization object obtained. 

[0055] 

[Example] Next, this invention is not limited by these examples, although an example is shown and this 

invention is further explained to a detail. 

[0056] 

[Example 1] The butyl acrylate 100 weight section was taught, nitrogen gas was introduced in the flask, and 
nitrogen gas permuted the air in a flask with the flask equipped with churning equipment, nitrogen gas 
installation tubing, the thermometer, and the ring current cooling pipe. Furthermore, the contents of a flask 
were gently heated in temperature of 60 degrees C, introducing nitrogen gas. 

[0057] Subsequently, the thioglycerol 5 weight section fully permuted with nitrogen gas was added in the 
flask under churning as a catalyst. It was made to react for 4 hours, performing cooling and warming so that 
the temperature in the flask after thioglycerol addition and under churning may be maintained by 60 degrees 
C. 

[0058] The temperature of a reactant was returned to the room temperature after 4-hour progress, 20 weight 
sections addition of the benzoquinone solution (solution which diluted the benzoquinone with THF to 5% of 
the weight) was carried out at the reactant, and the polymerization was stopped. 

[0059] In this way, about the THF solution of the obtained reactant, the amount of monomer survival was 
measured using the gas chromatography, and it asked for conversion. Consequently, conversion is 75% and 
the overrun of a polymerization reaction was not accepted at all on the occasion of the above-mentioned 
polymerization. 
[0060] 

[Example 2] After nitrogen gas permuted the interior of a flask equipped with churning equipment, nitrogen 
gas installation tubing, the thermometer, and the ring current cooling pipe, the ethyl methacrylate 1 200 
weight section, the methyl-methacrylate 225 weight section, the methacrylic-acid hydroxyethyl 75 weight 
section, and the thioglycerol 1 6 weight section were taught and agitated in this flask. Mixture was heated to 
70 degrees C under churning, blowing nitrogen gas into this mixture quietly. The polymerization was 
continued at this temperature for 4 hours. 

[0061] The temperature of a reactant was returned to the room temperature after 4-hour progress, 10 weight 
sections addition of the benzoquinone solution used for the reactant in the example 1 was carried out, and 
the polymerization was stopped. In this way, about the THF solution of the obtained reactant, the amount of 
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monomer survival was measured using the gas chromatography, and it asked for conversion. Consequently, 
conversion is 60% and the overrun of a polymerization reaction was not accepted at all on the occasion of 
the above-mentioned polymerization. 
[0062] 

[Example 3] The ethyl acrylate 100 weight section was taught, nitrogen gas was introduced in the flask, and 
nitrogen gas permuted the air in a flask with the flask equipped with churning equipment, nitrogen gas 
installation tubing, the thermometer, and the ring current cooling pipe. Furthermore, the contents of a flask 
were gently heated in temperature of 75 degrees C, introducing nitrogen gas. 

[0063] Subsequently, the thioglycerol 8 weight section fully permuted with nitrogen gas was added in the 
flask under churning as a catalyst. It was made to react for 6 hours, performing cooling and warming so that 
the temperature in the flask after thioglycerol addition and under churning may be maintained by 75 degrees 
C. 

[0064] The temperature of a reactant was returned to the room temperature after 6-hour progress, 20 weight 
sections addition of the benzoquinone solution (solution which diluted the benzoquinone with THF to 5% of 
the weight) was carried out at the reactant, and the polymerization was stopped. 

[0065] In this way, about the THF solution of the obtained reactant, the amount of monomer survival was 
measured using the gas chromatography, and it asked for conversion. Consequently, conversion is 72% and 
the overrun of a polymerization reaction was not accepted at all on the occasion of the above-mentioned 
polymerization. 

[0066] Then, THF and a residual monomer, and the residual thioglycerol were removed, having moved the 
obtained reactant to the evaporator and heating gradually to 70 degrees C under reduced pressure. In this 
way, 150-degree-C heating residue of the obtained polymer was 99.7%. 

[0067] Moreover, the molecular weight measured with gel permeation chromatography (GPC) was weight- 
average-molecular-weight =4800, number-average-molecular-weight =2800, and disprsion-index =1.7, and 
the viscosity in 23 degrees C was 1 190 centipoises (cps). Moreover, the hydroxyl value (OHV:mg/g KOH) 
of this reactant was 77. 
[0068] 

[The example 1 of a comparison] After nitrogen gas permuted the interior of a flask equipped with churning 
equipment, nitrogen gas installation tubing, the thermometer, and the ring current cooling pipe, the ethyl 
methacrylate 1200 weight section, the methyl-methacrylate 225 weight section, the methacrylic-acid 
hydroxyethyl 75 weight section, and the thioglycolic acid octyl 30 weight section were taught and agitated 
in this flask. Mixture was heated to 70 degrees C under churning, blowing nitrogen gas into this mixture 
quietly. The polymerization was continued at this temperature for 4 hours. 

[0069] The temperature of a reactant was returned to the room temperature after 4-hour progress, 10 weight 
sections addition of the benzoquinone solution used for the reactant in the example 1 was carried out, and 
the polymerization was stopped. In this way, about the THF solution of the obtained reactant, the amount of 
monomer survival was measured using the gas chromatography, and it asked for conversion. Consequently, 
conversion was 2% and its conversion was remarkably low. 
[0070] 

[The example 2 of a comparison] The contents of a flask were gently heated in temperature of 75 degrees C, 
having taught the ethyl acrylate 100 weight section to the flask equipped with churning equipment, air 
installation tubing, the thermometer, and the ring current cooling pipe, having blown air into the flask, and 
filling the inside of a flask with air. 

[0071] Subsequently, as a catalyst, when the thioglycerol 8 weight section was added in the flask under 
churning, the temperature in the system of reaction rose quickly, and was not able to control a reaction. 

[Translation done.] 
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4C. CCD«fc-5^fi^tt^|gifaYt^!gJOp!l«!:Lr«. JJ<T 



(6) 

9 

[003 6] 7^U Jl/»*5 <fctf7 * l ) JVHiTfoiJ ! /£JS 

y#Jg«fc£<£>«; 7*yji/»-**Jk 7^y;i/8x^ 
;k 7^ \))\,jg&a b*;k 7*yji/»:/*;k 7*y^ 

&^>*Jk TZV^Wl^tsJl* 7 2 y )l>m-2-*? 
;l^*^Jk 7 2 V )\sWl* 9 * to % T?V)ims~)l, 
T2V JUKf^ Jk TW Jim K f^KDcfc 9 ftT * "J 

^ir^+^x^f^ ; 7^y;H(7x^ r ^ y;p 
Efr*>^;i/(DJ: 5&7^ »JJl/i7 ';-;l/x^^;i/ ; 10 
yjl/ftU h+t'X^k 7^y;l/&x h*^x^;k T 
^yji/KT/ntf+^x^k y^M^h^x^ 
;k 7^ y ju&x F =^>:/n bVKD<fc 5 ft7 * y iH7 

jt,rJ^>TJMr;l/ ; ^ y )1>MJ ^;k ^ y;l/M 
x?-;k ^^^^l/i^PfJk ^£^y;t/^:/^;k 
y^yju^o^Jk y yji/»^**A>k 

**y;UB*> r -Jk ^ £^ y;u^-r:>;k 
Ff^KDJ^tt-* £7 2 y ;l/BJT^*^x^^JU ; > 

2^ y;uK:?*x;k ^^^y;i/^>^;i/CD<fc ; 5^y 20 
£^ yju©7 'j-^xxf^ ; ^ y;i/®y F3^>x 
?*;k ^^'JJUxF^xfik ^**yjl/»:/n 
#^>>x^;k y^^'J^F^x^k -rf**y 
;bix h + '>7'D t*;l/CDcfc 5 J £ * y frWLTh n ^ 

;k *;x^u>yy ^i-;kd^t^ y^Btx^T-ik h 
y x^u>^y 32-;i/CDt/r^ y ji/&x*«^;k #yx 
^ U > ^ y 3-^0^7 ^ 'J ;bixx f ;W 7'Pk'l/> 
^y n-;KD^7 # y ;Hfcx*x;k ^iat 4 U>^'J 
3-;UDi>7^ ij;Hxxx;k h 0 ^PfU>^'J r* 30 

-;i/©^r^y;u^xxf*;i/(3[)cfc^& (#y) 7;u+u 
y^y^-jKD^^y^ixxf^ ; x^i/>^'j3 
-)V<ovm tut y;«xxfik ^x^i/>^yn-;i/ 

<D>^£^ 'JJUxXf Jk h y x^U>^y n-;KD 

^^^y;Hx^fJk !j<yxf u>^y ^-jud>> 

y^gxxx;k ^^Pfl/y^y x-JWDisjt y 

jUxxuk h y :/abu>yy 3-;Ko^y y 

;l^xxf-;WD,£5&: (#y) Tib*u>yy n-;ucD 
^y^7^yiHx^f^; h'jy^o-;^nA->h 40 

y 7 * y ji/»x x v-)wo J: 5 & ^iffir ? y ^six x ?• 

;u ; h y^^n-;i/^n^N*> h y^£^y;i/Kx*f\>i/ 
(D J: 5 tt^ffi^ £ ^ y iUxxf^ ; 7 ^ y a x h y 
;l/ ; ^ ^ ^ y D x h y ;u ; |«tx;i/ ; &>ft b'x y ^ 
> ; 7 £ y Ji^-2-^ dux ^;k J $ >? y ;i^-2-^ a 
ax^;U(D<fc^&^py>{fcfc*x;U{b^ ; 7^ y;u^ 

i/^P^ + S'JKD <fc 5 & fll«3K 7 3 - Jl/OT * 'J 

xxfiH y^^y;i/»^^D-^*^;u©J:5ttflBiBS 
T^3-;KD^ $9 y ;U^x^^;b ; 2-bx;l>_2-:t ; * : 

•y-v r y>, 2-tfxji/_5-^^;v-2-^-+ifv r y 2— 50 



«fBB2 0 0 0- 1 28 9 1 1 
10 

WM^fefl:^ ; 7£ y vAfrTW y^^yn 
>f;l/7^y 7^y^K-2-7^y^x;bx^;k 
^ ^ ^ y Jl/®-2-7^ y >>x;l/X^;KDcfc 0 &7^ y 5? 

>S$W*£^t^B3 ; 7y;byy^^x-fJK 7 
^ y^^y^;bx-7^i/ % y jz^ yji/M^y 
x-t^;u, yii/K^y ^>^x-^k 7^y;u^ 

-2-x^;l/^y -f-Jk y^U^-2-x^;U 

^ y e^^x-fvl'CDJ: 5 &x,i<+^iM^x;i/fl 
tt; 7^y;l/^-2-b Ka+i/x^;k y^^y;U^-2- 
t h*Dt->x^;k 7^ , J;VS-2-bFP*^7 , nt 4 
;k 7^ yji/»*fcwy *^y;i/»i#y ^atru>y 

'Ja^/cWJX^l/>^iJ n-Jl/iCD^r^XXT- 

7^F>Si (^^) 7^y;i/K-2-t Fat^x 

«j; 7 7fg^y^^yjbi7iWxxf;k y^JR 
m&T? y;u^7;u+;uxx5r;i/^co^^ ^^t^x;u# 

fift; ^) 7^ y;HI*|»< , ^Ph 
*5cfcCflR*n*i» ; 2-^n;vx^;i/bx;i/x-^;i/, 

i#;y^^y;i/7U\ Mfp-JM^^y^^ 

h\ Mh^>x^M^^y;l/7? K, N_^h+>/^ 
^;l/^^^y;U7^ KCDcfc^^7S FlMt'x;^! 
f$ ; bx;i/ h y ^ h+^>^>, r-^^^yPt^ 
abVUh yy h*^S^^>, 7 , J^F , ;^h4 1 ^>7 
h y ^ b Crisis Vfry'UfJlTVfrT ^ 2-^ h 

tvxht^h yy h*->->^>oJ:^*W«^^*S 

b^y ^y^*u>, ^>£>>x>, b*x 
;l/->^P^=^-b> N ^PP7'l/> v ^^^x>. 
^^^x>, >>>;n^xx ^ ^;l/^^^x>coj: 

^ b x ^> v ^ a /7 

[0 03 8] cn6CD*^tt^fiafDit^5«, 

[0039] ^mKomsmz. ®XKm&-c&*) . mn 
ctzM^L. fct^mmtuxmrnr^ 1 1 ] r 



(7) 

H 

[0 040] *»?8©»«*^Si£». *rStt#*#H 

ft£±i£<£>5£; [ i ] "C*Sh4ftd«tt, a«©«s«« 
rttifiC4#r*4#, ±fBfi^tt*ISfiHk£*ft<D io 

^^fi&*Mk^Wt>tfU .SiKa^^^flBfeWcce 20 
[0 04 2] c©^ [ I ] vms tiZikSVs&miarctii 

te&mcmff'rz&s cos [ i ] ra^n^fb^w: 30 
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[0043] ztc c<d*m*s^kjs«. m&a&mn 
ccs-^sisas* 0-150 xjoKHrtccRje-r 5 c <t 

##£0<. 5 6CC2 5- 1 2 O'CQKHrtCCgSSE'r* 

i^rr^c^cj;^ a [ 1 ] -ciisnsfk^issiE© 
^ sc [ 1 ] r?m?it<£M<DtmtLxmmm< & 

jg&ftSjBi*. 3 6(c % *^U>S^I&#n{k^J<D<J:5fc: 
fc, KfHBUft« 1 5 0 *CJ£U:£ s^tt^tt 
a [ I ] r^{k^»*M«ior^fiEUfcfi^(tfii^ 

OXJ«Ti89fleT4C<t«:<tO. **(DS [ I ] "C^T 

[0044] *jwh©ss [ i ] t^snsft&ftfcftBi 

[0 045] 
Mfc7] 



(8) 
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HiC - 



- CH-CHi 
•H-OH 4 



H 



<«*> 

H. - CH-CHa + 



CHi 
OH 



H 



i. 



c = c 




H.-CH-CH 



H OH S-C-C 
H.-CH-CH. 

OH S-C 




-I 



H 



-CH 





CHi-CH-CHa 
+ OH OH 



-C-C 



CH-CHa CH.-CH-CHj , _ , . 

IT 111 (*yy , J>5 r *Jh) 

oh s-c-c-c-c-s oh Oh 



-CH-CH 




-c = c 





(TGCt©£OB) 



[ 0 0 4 6 ] -r&fc^. ±iBg|5*»7>J: 5 &tg#J©|g|Sg 

5 y * frtfimc «fc 0 . &M!££Ea&DPUft#<jg c ^ & © 
fc<£tf*t§^b^{c;tti,T©sl«£Sij, j&K£f&#tjlt 

if) a - y * ;u t ©fS^f? ±(c<fc £ fc© <t*S 

3*i&„ c©t§^, ansi(){Ccfc»)*js?i#s# ; 5r§n 

[0 047] en?., PB^^*5<fcO*^±^(C^A3 

^4 ] {C2{i©7j<^S?rWL/-C*J«5. £*&Ofcfi:£-&© 
M*ft5|d0. feb<«^*SS<h<*ih*ia«: < 2<B*4t> 

« 4 {!©*&«#*» a s tifc»iF«ji*wr *> 0>-gm t 



F a * 6 ft 3 c <t (c & £ . 

[0 04 8 ] Lfc*^ &&W<Dm)m-&&< l CJ:-?-C 

30 * [ i ] r^sn&fb^s*©* 



40 



w©*^»fiKoHvSi)*wrfi^i^s„ *lx. c 

©J: -5 (c 0 T^H^iStezgAS iim©* 



50 



[0 04 9 ] ±§Z<DJ:51C3£, [ I ] •vm2tl&it-&®$: 

c©<fc5Ccj^£#ii^fc:fc}i*be>r. 5$ [ I ] 

ti6{b^*fi4«tu-cffiffl-r-sc<t(c<fc»j. mz.\*T 

t> >;;uKi^7-^©J: 5&JKJ£1*fe©iei>S£14;Ffi&fn-(b 

[0050] ±tH©«t^«cbriSjt3ns^t«^ 
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8l s; [ i ] xm^ti^mmcomm^^am^^xm 
$k¥-fyfr*mte. mmzs 00-10000 

0, ^L/<(ilOOO-lOOOO0»(C*^ 

it¥^i«, mm* iooo-3ooooo t & 

£L<te 1000-1 0 0 0 0 0CD®fflrtCCA€) o 
[0 05 1] C 5 LTf#6n/cMKS^f$W:, jftgCCjfc 

[0 05 2 ] 

mit^m<om^m^mmt it»ffflt-5ci^r io 
#£ e fur, cco^t^^fflto^j, mm. 

[0 05 3] g/c, *»?gofi^*ffiCCj:n«, 

fiaa**aHr >/c#>k: tstfcs^K: & w * ms&vnwtmm 

[0 05 4] 3 6*c\ **WO»«fi^fcJ:ti«, 
[0 05 5] 

mmm] Lr*#w*s zimmtcMi 

i><DXUtj:l,K 

[0 0 5 6 ] 30 

[0 0 5 7] #or\ lt, ^wwcffiRa/^ra 

ftO/c^*^y^n-;b5MSg|5£, flUTFCC^xn 
rtocjRflnufc. ***yHzn-;i4Jffl^ 5 

[0058] 4mmMM&> m$Mom&*m&KM 

%ccTHFr#f?u/c^) %2 0Map*ttiu 

£<?±3tf/Co 

[0 05 9] C5LXmbfttcJxim9<DTHFmmiiC~? 
ti%;fr~)tc 0 50 
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[0 06 0] 

fft> t&y^xzucj U^Kx^H 2 0 OSS 
SB, y 2 2 5 MSB, ^££">Ul/^b 

*R*ii*ft^68W*Tcca^»*7 o-cs-cjoji&l 

[0061] 4D$ffi£jft% > sj£i»oiafl[*Sia«:R 
u J^^^^ir^fflL/c^>^+y>?§^i 

-fOISS, l^*B6 0%rtO, ±iBS£-©KHca<£ 
[0 06 2] 

[**W3] s#sta, a*#xs»Ae. sbshw:# 

^^^MA/c^X^C, x^;UT^ U h 1 
0 0SS^£{±jA#, 7^^nrttca[*^*3>AL/ 

r, 7 7 x rift u /c fl 3 6Cc\ 

ftb/c^*^y^U>-;U8mfiSB^ «ffT5C7 7Xa 

[0 064] 6 mmM&&, sjc»©istt*s»ccR 

^THFrffl/cM) *2 0S«B8SftIL, 
£#±£tf/c 0 

[0 06 5] C 5 LT»6tifcSl£ft<DTHF*}RK:-3 

[0 06 6] »l>r , »€>*l^JSJ£»«:x^<^U-a?- 
OC^U, «EETCC7 0^*r»^«Cftn*LttW6 1 TH 

c 5 LT»6*ifcfi^f*<D 1 5 o 9 cm$msto*9 

9 .7%X$>-otc a 

[0 0 6 7 ] £/c, y;W^;i->3>^p7^ 7 

(gpc) tcxvfflmLtcfrFMte, mmw-xift 

+M= 4 8 0 0. f»^ift»^S= 28 00, »»JB» = 
1.7r*0, 2 3*CJC*5^SttS«l 1 9 0 4r>^# 

>TXCcps)r?^>^/c 0 ^/c, £ <Z>Jgj£®<D7k^Sffi (O 

HV : mq/g KOH) «7 7r«>o/c„ 
[0 0 6 8 ] 

[it««i ] mnms. saint xmxm* mmtEtzm 



17 

'\k. C07 7^3tcy ^ ^ 1 2 0 Oil 

SB, 2 5 MSB, ^^^»J;Ht 

[oo69] 4mmMM&, &fc®t<Du&zmmcm 



.0) ftffl 2 0 0 0 - 1 2 8 9 1 1 
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[007 0] 

[Jt«0»2] JS#3£g. Q^mAW. U&frteXzmWL 



[ ^^ffliES ] 

[«HiH]?fiEl 1^2^1 60 (1 999. 2. 1 
6) 

[3-mffiJEl ] 
[*E>tfm«»S] 0J*ffl# 
[»E*tfUI@;g] 0 0 6 7 
[*HE*£] 

[ffilEftg] * 



* [006 7] W-^x^a>^P7F>f7 

^-S= 4 8 0 0, SWS5HF« = 28 0 0, #fjtf§8* = 
1.7T»0, 2 1 9 00 'b>f 

(OHV : mq KOH/g ) «7 7^o/c e 



(51)Int.Cl . 7 

C 0 8 F 22/00 
26/06 
30/08 
36/04 



F I 

C 0 8 F 22/00 
26/06 
30/08 
36/04 



7-73- K (##) 



F£~A(#3*) 43011 AA05 AB02 BB02 FA03 FA05 

FB05 

4J015 EA03 EA05 

43100 AC04P AE18P AC04P AC41P 
AJ01P AJ02P AJ08P A309P 
AK08P AK31P AK32P AL03P 
AL04P AL05P AL08P AL09P 
AL10P AL11P AL62P AL63P 
AL66P AM02P AM15P AMZ1P 
AP16P AQ15P AR16P AS02P 
AS03P AS04P AS07P AS15P 
AU21P BA02P BA03P EA04P 
BA05P BA06P BA08P BA72P 
BB01P BC04P BC43P BC54P 
BC64P CA01 FA08 FA18 
FA28 



